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[iL^Efl^^-] ^^Jl 18 

^ej, ^-^^S US 702785 [Variable geometry liquid-filled lens and 

method for controlling the energy distribution of light beam]°fl ^l'tb^ 

4sL7\ #:gS oio^, o] 7 } 

(bias)€ £<3^ 2l#*r ai^o^ ^6]) ^^^\ £tg5l^ #ji ^lsl 

7l^(auto focusing)°lM- ^ A >*)1 ^tfl fHg7]^(auto zooming), x}^ 

7l^(auto macro) ^ 51^ 7)^^ is}^*) 3]^* ^ ^*fl v| ^ 

[J±3*fl-§-] 
1] 

o]n]*] a]Jt *is)7l(ISP)3.^-Ei ^}^=5}oltH ^<^a]^(CTL)1- ^^*> °A 
31^-1- ^*Kr ^(driver)S]S.^ 91°)*], 
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1- <^M^ ^(drive) 

[J^tfl^-^] 11 

[3^* 11] 

*)U0%M] 9l°l*\, 3-#<& 
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<*}*\ ^€ ^-^(divjiv)^: <#S. Hl^M, ^-^(divJivH <$7] ^ 7}&Q 
^(Vref)^- *Hfe ^ll^Ji(ow)t #7l #<Sh&# 7^S.#ofi *ll^Rr 

-g- ^7>^ o.s. c] i^Rr ^-g; s^o S ^ <^]3]Z, ^-^2)5.. 

[ji^tn^^.] 12 

12] 

°}v]x] xiJ: ^5)7]3.^-e1 ^*fliffl^) -^^Kdrive voltageHl ^ 

0>}±r of^-^ZL ^*fl ^i^-tillilS^S ^-1- 7l^^<y-(Vref)# ^l^r 

* i%H?Kr ^^S]^. 

15 
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[^^8- 15] 

#7] ^ ^ *H ^-§-51^ #§}(dc_cl 

^xlAl7l^ ^^^^ ^l^£t(R-S Latch 2-^)4, 

^^>7l ^«fl 1.8.^- 7l^^i«^(Vref)^ ^71 ^i^^SL^- 

<%*\ ^-^°^(div_hv)# -$3L -g-*m(div_hv)°l ^-7] 7l§^i 

#7] ^Ei Sfl^ j^o] ^ ^7l^K^l^^, 3*11*1 3, 
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^2]^ *}-§-*Hr 3^ *>tt ^^S]^. 

19 

19] 

^117%H1 &<>H, 3# ^^1^71^ ^H^lJil- #7l<a] *IU 

[^tfl^^-] 20 
[^tfl^J-s-] ^^%> 21 



7-7 



1020030085041 



mm 

i^tixw mmrn® 
immmm 2003.11.27 
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[^Bis^eiSl 701022-1058018 

153-761 
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[^3] KR 
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PISSES] 20 2 29,000 & 
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imm 959,000 si 
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iH^Hr <*<«^ T^SjS * o]§ ^^5}- 
E] Jl^<a- ^AlJl* M"°>7> ^(differential) ^Efls] ^ajj^ ^ 

«.ofl^ jl^ov eflifs. ^a1^ <*]*ll^£] 2)^ ^IJLl- ^*Rr ^ 

£ 4 

<^131^, ^S]S, ^i^^-71, #tfl£- 
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JL*[<& t^^l ^Ml^ ^§-s]S{Driver of liquid-filled 

lens generating high-voltage drive signal} 



<i> £ la^r <*H]^^ iflJ^. ^ ^^14. 

<4> £ 3^ ^^1^1^^ «£o]rf. 

<7> £ 6^r DC-DC ^tflB^cj^ vfl^- :^Jo]t|.. 

<8> £ 7^r 4£ ^##^1 i^-t- S^ltt ^ 0 l*=r. 

<io> £ 9^ 31*1 ^r^Jl vfl^- £^l*r ^^°l^f. 

<n> ^.2. tfltj; ^tg* 
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<12> 402: <y#^ ^EHM^-r- 

<13> 406: -a-gj ^^-t- 

<14> 440 : 7]^/v\o)o]^ ^ov «- 

<15> <*}«a: ^Aj if ^ ^^5}- 

z\ ^-g-^ls* M-°>7} ^(differential) ^§^51-1- ^ 

aJaI^ cfl^^ # ^*Rr Jl*!^ ^§^!JLofl °]7>£)±r ^ ;*} 

-R-JURMS, Root Mean Square) IM^m^-. 
<i6> ^fl r}*]ig 7H1^ t^Hi ^Hl^r * r *fl^]r o}u|5} ^-cfl^ol 

M- PDA ^ o]^ ^^-71 ^f-oflJE ^3-2.^- 3-§-°l oicf. ziem-, ol 

■I- 5^ # ^ 2^ S^7l^(auto focusing), ^a}^ ^ 

7l^(auto zooming), ^elr^Cauto macro)7l^ -f-^ ZL^ 71^1-^- 

^*Rr HH^cr fe(lens)Sl 37l<4 7l^l^<i0 ^12, #5^*1 3.71S 



404: ^IH-t- 
420: 

460: ^ ^l5L 
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^, #713 ^ 7l^#* ^*}7l ^SflAi^ 7]^ ^3~ ^Bl 

ja^sH A>-g-s]o]o]: ^ i 7}^^ ^(auto focusing) 7l^ ^^-1: 3*lH^ 
31^3 ^(^7^)0} ^^ol 7 }^}JL o) *V d^fl # ^ $1 

^ S-E^uf ^^(piezo) ^"3 T^4l*>* 4sL ^-Ul^o]: v} 7 ] tcfl^oj] 

^3 ^ ^^T7]ofl Jl^ 7]^* 7>^ ol^^-ol ^#3. 

#71^- ^ ^3 ^^7>» ^«l*flo> ^ 7 ^3 o.^ ^ ^, 

^3- cl^- US 70278596 [Variable geometry liquid-filled lens 

and method for controlling the energy distribution of light beam]°ll 3^fl ^1^ 
£ 3]Stt 31^3 ^flS7} ^#313 ^#3°1 , 5.^3 °J7> 

(bias)£ #^3 aij:^ s^ofl 3^ i£^£l^ ^-Ji °1&I 

^3 ip^ ol-g-^H ^4itr °1^ ^-^71 -^SHMS. 7>^^ 

7l^(auto focusing)olM- 3 A r*H ^ Ir^^^Cauto zooming), 7>-§- ^33 

7l^(auto macro) ^-3 jl^- 71^-8- *H-3 ^*fl ^ ^ 

^, #713 ^ <^lfe(Liquid-filled lens)^ ?H13 7l^o] ifl^s} ^ 
cfliom p D A, tl^l^ 7HlSr ^3 A}-§-:g ^ 5^ iffl^s ZL 7fl 

^oi 7^3 -R-33- 1-3-^ °1 «i*fl #313 ^ #^°1 ^r-g-^tHr ^^1 
*M^3 ^t^M, ^1 #^1 3€- ^ -^l ^sls. ^#3<H €^1 <?]7> 
3^ #°*H1 3*fl *3-*Rr ^3 #^lr°l 7>^ 3^ ^H3# £3- 5U3-. 
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<20> ojeitt ^^(Liquid-filled lens)^ °l-§-*V^ 31^ 

I-Ol ^-g- 7l^oll4 #o](z00ming)7l^ ^*>7l ^Sfl A>-g-£|^oi 71^1 

°) ^^7> ^Cfl^ 7H1^ 7 )^* ^ $lcf. 

<21> ^M", ^lSitP <*j«^-I- ^^}7) ^Jj. ^7)^0^1 A> 

Jl, ^^1^1^ ^7l^j, S-^ofl ^ ^Sfl^ *}^r 

<22> ^, °-»«^» ^^17171 ^C^^)^ £:-§:* ^sfl^ <3*M 

^ ^ ^Bflo] Aljr^. ^Oj-O- ^^fl^o) S>^t-fl, Oje^ 

^ ^131^7} f^fls^ -g-g- ^(^f^, PDA, t^l^Hl^)^ oflo. ^ 

^hi ^i^s ^ si* ^ ^<?m- ^$\3- 

^^>7] 3f>T 3^3^ SIS.* ^*}7l sis, ¥ 
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W «3*fl«S ^(driver) ^ °1* ^^sj-tb ^(chip)* ^^S: 

5E*h #7l ^Sl^oll 4#ff- -^^l aH^t o]^- ^l^H 3 

<24> #7l<2} ^-^-i: o]^7) $1*H ^£r, ±.%£\ ^S^-f^l 42} 

^l^^e^ol^ ^H^s. ^ <^13!3S1 s&n^M. ^}o]b\^ o]n]x] # 

7]^ o]n]^] ^^7lSf JUS^}^ ol#^ ^sHo^o^ A^tA iSM^a] 

71^ Al^tfl #^ ^ ^7l^ tiflE^^ ^^AiM^ #7l 

5] ^M^* ^-g-^- ^ ^TT JH^* iHH^ ZL^<^ ^#-^, ^-71 <*H31 

#71 M #71 ^AjJjLoflAl Jl^oj- SH^ S #-£*l^ <5fl^l)^l 

^ 3# ^#*Rr ^#51 ^#^2}", #71 <*H€^1- ^^>7l Jfl 

«H #7l zl- 71 ^H§>^ 7^H-^# i^rj-. 

<25> 5£*h -^71^1 JI*^ ^^rTT ^^7131 HflEiel ^O.^.-^ 

^lfe* aL^l^S 3]^- 7)^ ^ttlEi #71 

5L^H *}fr AH A}-g-5}ir #^(dc_clk)* ^*A^r 

< a-(7l^^<y-)# ^oj-^^o] oj^o^ afloD^ Aj-71 ^H]ElS^^ 
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Sl^^-g- ^*H7l^r *H^S-^(R-S Latch S.^)^-, #7l ^ 

B\ S-l-ofl^ -H^ 0 « v (hv)-i: ^ «l-§-3. ^>7l JL^Jicf ^ £ 

tfSl ^^(divjiv)!- ^*Rr ^^S.!-*)-, ^^l^l^l- ^^*>7l Jfl 

sfl ^-1- 7l§^<y-(Vref)2}- ^-7] Ag^sj ^^-(divjiv)* 

tilJ5L«M, 3-*l#(divJiv)°l ^-71 ^-1- 7l^^<a-(Vref)^r *Hfe *fl 

<26> SEtb, ^"71^ ^-§^Jl *±3L2) ^7]S. ^ 

^ #^(fd)* ^3^1 71^ ^^15. ^S^, ^71 ^ 0.5LJfEi o] 

* ^iL^ ^^7]^ ufl^el ^ ^ 7 fl^ ^(differential) <§3)s| 

*l~f-*l.S.(fdrv)# 7]^ * r -f~*!£ ^-71 x}!§-*\ 

It #7l ^-^H ji^oj.(hv) ^^15l(fdrv)^ 

^(Amplitude)-i: &7}*\%°.3.*q , ^(differential) ^^S. € 
^^15l < ?l iELej-ol _a AiJi(DRVP)^ aj-om^ =e|-olti.Aij:(DRVM)# ^ 

<28> £ lair ^l^Sl- ^*1<5M- ^7RV ZL5Jo] J7 £ lb^ ^ 

<29> ^^l€^(Liquid Filled Lens)^ £ la^] 
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(104) $H ^^^1(102)1- ^JL H $H) 6fl^fl #^(106)^- #B}^ ^ 

^17>*>^ ?17>^M ttj-ej. <**]lfe7> #*i£H ^ 
O] ^C^ufcf. ^-71 *m ^^r, ^ ^-7} ^ *>M-^ ^7>ofl Zl^S 

(GND)» ^^a]71ji M-^^l #^Mr ^TJ^-A^^l °*nM^ ^^i^ 

oo> tfl-§-*Rr #7l £ lb<Hl 2E*m ^^Hl n 

5} ^» ^f-^j-b HQ ^7jcf.(US patent US70278596) 

4^1, ^r^Hl ^SflA^ ^xg-^. ^oj-^ ol-g-^H 3i*Hr 31^1 ^ 

t£7|Al^JlS*l 31s ^^T^e]^ ^s^^-i- ^*fl 5U 

4. 

c.^a. E ^ tiling ^ ji^o]-^^ ^ov ^t^^ , s. 2°\] S^ltl: wl-^- 

^ A Jlt ^(differential) ^EflS «H ofl^^g. ^th^. 
<32> ^-71 ^1^^^- £ 4^ s§s$™(420)°\}*\ ^<5}^efl o}6\] cfl^j- 

*M1 *V £ 45+ fHl ^tb4. 

<33> JE 2 oil ^r-S-^Efl^ ^-g-^lSL^r £ 4^] ^^IJl ^-¥-(460) 
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°H ^17>£1^ -B-Jl ^^-(RMS voltage; Root Mean Square voltage)* ^ 
< 34 > ^efloj w o vai^ ^12,0) ^ ^ sj.uj.cq ^-7}o\) zLef^^.(GND)<^l ^ *1 *1 ?] 

¥ ^^>» *r°lM^ H.e|-o]ti. A]J:(DRVM;204) ^ l-^i J^eHM. a]^(DRVP;202) 
» 7Mi ^-g^JL5.*| , M^r -SJL^l €#(RMS voltage)!- ^ 

<35> ^, 31^3} ^- 7fl<3] ^> ^ S>l4^ ^^-ofl^ D}o)L-jA =5}ol y. a] Jl(204), 

7}*)515. $»«^« ^£2j Jl^ov ^ AlJil- #3^ Slfe 3 

<36> tb^, ^7l ^j^o} sj-^j # 10% -90% 7r*l^ ^>^Al^V(212;Tr; rising 

time)4 ^^^-(214 ;Tf ; falling time)£ A>-g-5>JL^l- ^ <^«^£] ^°ll *r 
B)- Ai^oj ^7l(206;T)Sl- «HM (208,210; T1,T2) SEtr 

<3-6fl ojisfl t^tsHr EMI i^]^ ^^l^S^ cfltr 
JLS^H 7]^-7l(Tr,Tf)l- W. 

<37> £ 3^r ^l^^lB, °H*1-M, olnj^l A]Jr ^ ^ 7} ^ -g- ^ ofl o).^. 
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<38> o]xj}7] a]s *) e] 71 (300)^ o]n}^] ^(340)# ^f-«fl fe^B(320)S-^El 

(CTL)t- ^Al^lrq-. 

<39> ^1S^B(320)^ 7l#^ ^Jj^l^l^ 2:^-0.5. ^l^^l 

5>H, Q^m^S- x}^^ 2^ (auto focus ingHM- ^e€^(auto 

macro) 7}^ *l^*Hr 3-°-°)l^r ^4 ^^V W 

^€ liquid lens)7> ^Efls) 3!^lB7> a>-§- 

^M. s]*r*ll ^-tfl #<8(auto zooming) 7>^] fc^H^ ^-f^ 7}& 

<40> 4M^f «^M|B iJH ^K^fl^ ^^1^1^7> ^7fl§ ^-foll^ on^ 

iffls*- *)H^ zj-zj-s) «2fl^|^^ ^S|s.(400)7> ^fl*H, olf 

S-(400)l-ol)^ 7flt ZL-fr °>°1^7> ^-S)<H ojnl^ ^ 3 7l <*} 

<41> ofl^^i^ ^2]i(400)b 3!^flH(320) HH £i^r Cf^7fl 

^ <*>3l31^1-# 43" ^*Hr 355^, Olol^l Ajjr ^ 7 )S.^ cj 

3£ ^JELeH^ *)H^]Ji(CTL)» ^o> ^*Hfe» ^-g-Sfi^ ^l^(DRV)^ 
^(differential signal )# £ 2^ ^o] ^sfl^cf. 

<42> *V^, £ 3^1>H «J|*I|31S ^-^2)3.(400)^ 1-^-^5. JE^l^M 
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<43> 5L 4^ i 3<*IH £^1*> <^131^ ^-r- ^ ^£o]cf. 

<44> ^SjS^r 3711 <y#^ ^E^lol^y-C^), ^H-^-(404), 

M ^^-^-(406), Jl^ < a-^^ : ¥-(420) ) 7l^/*H<H^ #°w V ^^^-(440), ^ ^1 

5L ^^(460)5. 

<45> <yEi^o]^tL(402)^ ^Kserial)/^^(parallel) 5E^ zl ol 

<2]<i| Xjjr ^ig- wj-Aio.^, o)T2}^} ^2l7l(300;ISP)^ Us. 

^e^H^ ca^g. *vcf . oi □! xi j: ^e)7l(300)^^-Ei 3]^:E.5}-oittl ^ 

^^l^(CTL)^ i^s^ *fli-lH, *»*lM^<al Xj-Bfl^- ^1^ ^ fi^Ml *rZr 

olcl^l a] ^El7lS #^Rr £Etb, #7^ og # a o] E ^]ol^«- 

(402)^ 0 -»S)M^5l ^ ^ ^ ^ -tf^Ji* ^^-¥-(404)5.^- 

E-| ^1*><^ °M*1 Al^^^7l(300;ISP)^ ^.^^ . 

<46> #7]S>\ ^<£-°r 0 J.^\n°)^^r ^l^^e|7l^ olE-Hl 

ol^# ^*fl ^o]5_ if- 711 ^ 711^ efol (401)0.5. ^W^T- 

<47> -T- 711^1 e|-o](2-wire serial communication) ^^l- 0 -^ n^H - ^VM-^ 



45-13 



1020030085041 



<48> =L^. ^1-71^ ^-ol <^]^ ^-g-SlS.^ £<g^ ^}^}y] <ft^o$ 4I-7I # 

^ 3? tfl &j Aljr*] o]^ol]£ ^J£o} *1H^* ^7>*H >H] 7fl5] 5} 

9l°.3. ^2£2]-olHl ^H^1^1(CTL)7> ^(3-wire serial communication 

31 uj-n^l ^t+o] ej.o] ^.o. ££L g:^ ^ ^ E £ f ^SRr ^ ^1 

<so> ^-7] #^ cfl oi &\ #s.*\o_^ A^t A°\% 

^r^W. ^r, ^Ie^H^^ iflj=L gfl^l^ (register)^ <H^.efl^(addres 

sH cflo]Ei§ £j-g-(write/read)c.S*l 31*1^1 ^ ^S}^, o] 

<5i> *)H -tl^^l ^-BflS^-el ^ £J-£ 2.2= SE^r 

3# ^ 22.2=1- ^^«>7l] 3^1, 22= *IM*]# *d^H ^IJL^^-S. 

JfEi «>7flSl^, ^-g-^lS^ <^«^ ^ aJ^S* H- 

^ &2^- ^-f-ajS.^ 2.^ uH°1i ^Hl-CdisableH^, 
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3X|A>^1 iJ-tfl #^(auto zooming)7l^ nfl ^-^^ tc|- 

^ 7 fl^ Qfl^]^^ # o]^^ ^7fl^ €-S-7> $1^31, 

m-ef/i, ^^7l(300)S ol^ i=H^7fl^ ^*llfe ^ 

SlSt Zj-Zj- ^it^H ^H^lS ^ AlJll- ^ ^>7l ^<5><^, 

^Bl7l^ «^ ^IJl^^ tflolBl ^]^* ol-g-§>o^ ^-^ <5«^m^ ^SlSi 
^H^]Jl ^ nfl ^ *-»*H3U* ^S)S.^1 7)11 Jl-°rO>olcl£ ^ # 

^7l ^^^l^i ^B^H^^Rr ojul^l AlJl ^2l7l(300;lSP)^ 

olnlx] Aljr ^el7l(ISP)^--¥-El ^ = eH tf| ;*]]o| A]Jr J=--g- ^^Hr 
ovqt^-. ^, 01^*1 A]Jr ^5l7l(ISP) tfl^I ^*Hfe ^-^l^ ^H^-fr 
~ -E.eH«1 ^oIaij: ^^7]l- ^o]*\ ^Ajif ^l^^>s.^- ^ 

t 4^1, °1^ A oMl ^ ^n^fl^M n^y)^- 

£ ^efl^l olnl^l Aijr nsAfl^(ISP) ^ °>qe1- ^131^ ^-^^^^ ^-§-*>7l 
^ *H^Rr <^«^ =5l-olB] *lH^}Ji. ^^7l# i^-SKr 7^<L 
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<56> ^^-^-(406)^ ^Utt ^r^Hr ^ -2-^311 °1 (osci 1 lator)S.^ , 

^171 A>-g-^ ^ 71 nfl-g-ofl tfVSL^ ^ iflofl ifl^-o] -g-oltb R-C ^ 

<57> 5L&<& ^^-(420)^r ^<?]-^€- ^1*2-1-, 

2-1-, ^<y-Hl Jas-^- f as. oi = o^^a^ ji^<y-# ^*Hr 

*1, 3iL ^^7]^ tiflE^^ ^oj-o. s .«.El ^-S^Rrt-ll €^t!r 

fe£ ^*1H^ 71^ ^t^. 

<58> o]^^ ^-^"7)^ UflE^ej HlH^ 5V £oJ-,g- ^j^Hr 

31 *3Hfl, ^*KrHl €-S-tb sJ^^-S- 40-60V tfl^sl ^<y-ol 

^Jls}4. ul-eH, ^^^-(420)^ o]^-^ ;§j£ ^7l^ ^ ^d^^Ei 

<59> S^Ei 5.^(426)^ 7^oJ-o^ 3l^-^<y-|- JL^^ 3l^-^0V0_ S ^^A]^ 

^ €»H^(DC to DC converter)^ 7l^-g- ^sRr3l, *i #<#Ai^f Ei 
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(boost-up DC to DC converter tr^K 
<60> 2.1-(426)^r 3-D) S. 6«fl £*ltr ^-o] DC-DC ^^#(610) 4 

^KE^fi- 3##(601), 7llolE( 6 o2)!- i^fecfl o)o]} tfltr *Mltr 

5. 6^1- °17H^ %.u]B\ S-l-(426)^ DC-DC ^^^^-(610) 

$\ J^SHl cfl^flAi 7l^*>cf. 

<61> ^^11 ^1^1- ^^C-fl d^l^fe 5^*13 

^ ^ pF ^-E)* fM^m u oWrMl A}-g-5l^ ^ofl #J4tr til HI ^ <£ 
°]:E.5., DC-DC ^^^(610)^ Ir^^r ^fr S-^Cdiscont inuous current mode) 
*\$) ^s. S c 2js (discontinuous current mode DC to DC 

converter) ° 0 V ^°-5>I ^l-f-^^l^. 

<62> ^-7) ^<£4=- ^ 2.JEL Tdt^E^ £ 6^1 £^ltb o]^EK 604)^11 

Jre^ ^7} <d^* 5)^ ^^-^tl ^ 3.B. *]ff- ^»1 El (continuous 

current mode DC to DC converter)^ ^e] ^iff- ^^(DC to DC conversion)^ 
M-^ ^Hl °J^e^ ^1^7} 0(zero)°l ^Tlo) 2,^*}^ a)- 

^ S= 31^- ^E^ ^<y^ ^uj- ^711 ^ tfl 

<63> ^^l^^-S, A}-g-5l^ £r<&4f- ^ 5L— 3]^- ?i^Ei^b00St-UP 

&JL buck U^C^r €<SHH ^ #°*M: ^*fl iflfe "<HD^ ^ fi^E^l^ 
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^.aJM-, £ ^tgofl &o]*] -g-<2^ ^ s= 3]^- 

(Discontinuous current mode DC to DC converter )S. t 2 -^-^^- °l-n-^, °l-§-^§ 

"A ^ ^t°H, ^^l^l^^l diWl^i^ol nfl°- 3)-JL, £ i^o} o.^.^ = ol 

?H)2r ^ ^ol ^fg ^ofl ~j=i -g-g-^ #0)7] nfl-g-ofl i^rf 

^ Jf^*} 01 ^eK inductor)* ^*>7] ^3H^ t^tf ^g. ^sHr<i] ^s. ^ 
#^ ^>-§"^ €-2.7> nfl^ojuf. 

#^ ^^2.^(422)^ 2.^(426)^1 Ai *l~§-*Rr # 

^(dc_clk)* ^*fl vfl^ #7l ^<y-^$ #§}o. 2 5^1 £Al§> 

^, ^^^-5. DC-DC fi^Bm ^ *H ^t^Ei ^7fl7l- nf--E] € ^Ml <?1 

3*H(L), 7j sfl a) El (C) , ^ol2.= (D) ^(tuning)*Rr y o^* 3*Rr3l 

U^ 0 1 ^-§"€ ^7]^ ^ EL7}7\ ^O} A>-g-^- ^ ol^Ei, 

^^flAlEl, 4o]i^ ^ ^}^o] o)u] ^«fl^l ^E^* ^-^^o> 

n}HH, ojul fl-^c) 91^*), Ti^l^, tj-oj ojEf- Q] ofl^^o} 

^°11 #^<H *1H« T ^>7l ^*fl, £ 5^ r4<#*V ^ 

T ^-71 ^>^i jhHI ^>-g-% v T $1^. 
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# ^^(440)^ ^-1-71^ ^^(Vref)^ €*Hr ^l^l £ 

<68> ^ < a-^- < a-Sl:(428)^r ^i^Ei 2.^(426)5.^ ^£ 

<69> ^ < y-ti]i2Sl-(430)^- 7l^/ti}o-|o^ Tjoj- a.( 440 )^«-E^ ^ 

^(Vref)^ ^i^^S-l-S^-E^ ^•€ < a-(div_hv)* ^ HlS^]-^ -g-*l °Kdiv_h 
v)ol 3^- 7l§^<a-(Vref)^ ^-foflfe *W*\3Lm ^ Sfi iL 

*fl^, ^^£.^-(424)5. S}<^ £l-(426)^ ^*Mr 

<70> 7|f/4°]oli £-&(442)^r 7l^^^ S-l-ofl 

^# M-a>7} 7lE]- ^ Sl^-ofl ti}-o)o^( bias ) ^ 7l§ 

<7i> ^-f- 7l^^i<y- ^^S.^(444)^r t)xM/°}^g.n. (Digital to Analog 

Converter)^, ^15: ^^715.^ *1^=1 <*3l ^-l-^K drive 

volt age HI ^-§-*r^ ^sLzi &<S^ ^tsfl ifl<H ^^wl MS.^S. ^ 7]^&<£ 

(Vref)-& #^srfe ^r^W. 
<72> ^ AiJ: -^^(460)^ ^§-«F 4lJl« #^*Rr 71^ 
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<73> ^ ^JE. ^^-(460)^ fi^^lJL #^ ^^2-l-(462) ) ^r^J: ^3 

^S.lr(464) > ZL^i<3- <MS-l-(466)* S^Rr^l, ^y}9\ ^-^s. 

^^£^(462)^ £ 2<>fi S^ltr ^^IJl^ ^7](T)1- ^*H*fl*r ^SLsL*} 1/T 
ol ^^^(Frequency) ^£-g- tflcf. ojafl # 

5} ^^S.l"(422)^^ W>5>f ZJ-o] ofl^^cq A>-g-S.^J2|. ^# 7 ]X* S-^ofl 

iELeJ-ojti ^4^1- ^ &51^- ^ ^ KHz 

-^-(406)^^- <y^^ ^efl ^oia.(404)^Ei ^3L°ti ^*fl ^ 

<74> ^^£^:(464)^r ^(differential) ^^15:* o) 

<J»*fli$SSl ^f- z|^- Aj-ojofl o]7>s)^ ^<y-(RMS voltage; Root Mean Square 

voltage)* ^°)7] $m ^(differential) ^ns. ^]t^. 
<75> ^r, #2fl^ ow^^i^o) - ^7} ^ §>i4^ c^ H ] zl^=(GND)a! 

f]jL l£*H ^ <el7H>^ ^iU^Rr <3«^ ¥ ZV 

z}- ^J-7l o| zj-z]-^ ^Al^(DRVP,DRVM)l: 7}^}JL ^^^S.^ , ^ ^Jl 

*1 ^ V (RMS voltage)* ^ 5^. 

<76> ^, ^ 7fl^ ^ Zi^ofl^ P>o]uii ^5^o]U. A] J: 

(DRVM) , ^^-°ll^ — s}o] j=l a]3L(DRVP)1- °j7}tH *>M-^ zr^^L-I- 

°l-§-*Hr 3J±tHr ^ ^Jl^l ^°w v * <S*^ ^-g-^-SMj, o]^ z^ cf^M^ 
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^<y-&- 7}*\JL5L fe» ^5L2) 5L&<£ ^-f- ^111 ^ ^4- 

*1"§-4}JL (fdrv)» *m ?^eHH Sl^^Nr 



< 79 > 5.^(426)^8: DC-DC ^^(610), ^#^(601), Tfl 

olB(602)l- i^RrHl, #7l DC-DC fttf^-Br «-<3^r DC-DC ^^5.^ ^7)°\] 

<so> ^#^"(601)-^ ^l 1 ^ (604; inductor)^ *)U (603)^1 * 

^fj-oj oj^ ^ *V( limitation)^ ^l^^sf H^l^-fr ^x1^-^«- 
3 jiJ:^ «i<a-^^ ^o)^ 

< 8 i> ^1-7]^ ^lH^l^^, M0SFET , BJT, JFET, BiCMOS Transister &<>] 

tiV^^l] #olH ^# ON / OFF* ^ 7l^# ^jl&fe- i&2E*l| switching ^} 

^w>^ ^)o]tVrf. D}t7MS £ 7^1 5^1 € ^2S^^l^Ei(703) ^a] +o]^ 7 }±=- 
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MOSFET, BJT, JFET, BiCMOS Transister -§-3zf ^£^1 #ir* ON / OFF 

% v ^ SU^r ^JL&tt «KE3l switching S^Hg- i^-^h^ 7fl^«y^r *V 

^tr ^o]cf. cfoV, ^ ^§>^ , £. 6^ £ 7^Hrr *fllH 

^^iE](603)^ *)12B 31*]^ (703)2] 7]J:SAi MOSFEms S^s^t} 
<82> tr^, oi^E] (604)21- ^lH^l^el (603)<>)1 * ^ ^^.^ ^Bi^f 

lS^^l^f 1^1^ ^oj- ^ JL^T* ^-dtAl^lTli^ J^Ql-o} ^ o. o]d1e^ *fll 

B^l^El* Sj-^H^ ^ 9X7} nfl^l, ^#^"(601)^ *1 &) *K£#^f 

<83> #7l ^-.E^Ifr ^IaIs(ovc)^ 7fl°lH(602;AND GateH ^ 

SlJl, feSl# 7flolE( 602 )^ -#7] 2] 52f5L^=. ^^1^7]. »L"o] ^^ofl^ ^1^^ 

xl^E^l- ^-§-*Hr ^11 H^1^B| ^#§Kdrv_clk)* "L"B ^llB^l^ 
Eil- _2.B(0FF)^S -S-^ltr 1 ^-. , ^4ltr ^1 A J^7> "H"^ ^-f 

^Itt E]<g#^( r dc_clk)4 ^9Jtr eflt ^JlB^i H^^l^Ei ^P-§-# 

^(drv_clk)^.S. ^S}^ S-^-o] ^^*\o_£_ ttHk 91^ 

< 84 > #7] Sj-JE^-ff- ^#^K601)2] #3 ^Mltb 5]S ^,g- £ 7 ofl £A)^^Cf. 

<85> &&S>\ S-^jH- ^ ^Aj^- o^fl ^12B^^1^E1(703)^- ^-ff- 

41(702; ideal current source) ^ ^E^-fr ^# #<y-wli27l (701)# °l-§-*r°i s±S. 
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Y^d ^1^b](604) SE^r *fllSiffl*l^EK603)°fl Si^ ^ # 

-ff-^Omax)* Tfl^tr ^ ^lH^l^Ei/N (N^r ^) ^IH^I^e^ «1*J| 

4^ ^l2H^^]^Ei# -S^tr^r. Imax/N (N-£r ^^r)^l ^ -g-^* ^ 

^^(702)*' ^7fl<^ Iref7 > iL# ^ *lH*fl^. 

x]^eK703;M2)^ *fl^ ^(channel length)^ -g^^ *fl^ ^(channel width) 
*fl^3 ^(channel width)-4 ^ ^o]( cha nnel length)* A>-g-^]-^ 

^-7l5q- ^ 0.3. ^T^m ^1 IB (603)5]- ^12H^^1^B-1(703)7> 
4^ -gr(on) $]9X^r rtft ^Tfl^Hb ON ^llB^^^E^ ON 

*i^3H R°l^ ^ ^-f ^l2S^^l^Eife R * N (N£: 3*r)^ #7]] QA. *r 

Imax #ff-7> 31*1^^1 ^ nfl igJ-^£ ^llH^^l^B^ ^(VD^K 

Ireful ^7} ^2H^^liB^l « «fl ^2B^^liE^ ^m)-^ ^ 

<y-*H^- 0[V]7> ^cf. 

°H, Vl^l fe£r ^-fofl^b ^J-^fHover current )7> <?]^e^ 

(604)fif 31*1 iEi (603)^1: -f-^fl JL^^r 7j^ 7 > Vl^r V21- <U ^ ^JiS 

74-§-§B= ^# ^^1^71(701)^ ^rE^fr #*1^1Jl(ovc)» £ 8<HH<2}- 

£o] "H(High)"<HH "Ulovi)"S. &7§*)?dA. ^3-, Vl°) V2iL4 ^ 
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tfl^H^r ol^E^(604)sq- ^1^*1^(603)^1 JL-eL^ 45: ^ ^J-Efl 

7> o>q 7 l nfl^-ofl J^^ff- ^# ^^11271(701)^ ^^ff- #*1^Jl(ovc)^ *1 

#7l<4 ^ &<H>H 71$ ^ff^ 

t}-<£tb ^g-^M ^ 9X$m 7}^4SL5L ^ -g-^ 

^15l(dc_cnt)# -f-sfl . ^# ti]jii7l^ wV^a] *m 

H^S^liB^ 42^^}^] 7} ^^-El^r ^^l 1 ?} tijJI/^^-o) olfo| 7 | £ s. ^jo} 

Z 8~& 5. 6°fl £A]s1 zv a]J:#<H1 ^tt E^olni^olcf . 

(hv)Sl ^•^ < 3-(div_hv)^»l 7l$^<a-(Vref)-a^ ^o.^ »H", "L" ^1Jl<>1 ^fl-g- 

^ll(ow)t ^-&<H oil- ^l^S-l-S. #^«H^. 

^•71^1 ^ll^s(804;ow)^ ^^^1^ Ett -f-sfl sl^#^ 
(806;rdc_clk)* ^tfliflfetfl , ^nfl^ Hi <M#^ (rdc_clk)£r ^3 £f 

(426)21 ^ofl nl ^1^1 ^ ^ o. ^ yv^xj^ ^o^^-fr 

Xl^>7fl 51^ 51^ ^ #§1* *lff- ?itH^(DC 
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converting)* ^H^l^r. 
<94> *r¥l, <y<3Ei(604)<4 ^1 ie ^^^£^(603)0]] Jr^^ ^ofl ^^-7} 

S]^ ^KE^Iff- ^#^1^ wlJ27l(701)^ °W is}cz\ 2)-E.^i^-^lAls(808;ovc) 
1- "L"S i^sM)^, fee^ 7lMH(602)*r sq-S.^-ff- ^1^(808 ;ovc)^- 

#^(806;rdc_clk)* fes|#(AND)*>^ "l"9l ^1} 

°\}^^ e)<S-I-5H806;rdc_clk)* "VS. ^b^}^ ^1 H^l^&l 

3* ^^--2-^*1, ^HH^^l^B^ ^^-^ °.^Aj^ #^d\] 9]^V 5]S. £^ 

<95> £ 9b £ 42] JS^^ *1~§-A)jr ^^j^-oj s]^. ^ £S >| f ji^ov 

<96> ^d^5]]'| ^#71(901)^ *r*^lJi MS-l-^ 

<9?> ^]l^.^o| y. tH5S](902)sf *fl2^e}-o| a. ^31(903)^ tiling ol^^^I ^H^l 

(ideal buffer HI 7\t?\% ^ oi£^- ^^cfl ^iL*> tf|3S]^ -g-i£j£ 

<98> ^]l^*J-(904)2f ^2^%>(905)* °l-g-* r °} ^^Rr ^ ¥ 

3* S^R^l, ^7] 9] ^ ^2^%^ <3««^ ^-g-^rTrH] A}-g-s]^ 
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£S-6\} ^-^t}7\] S. 22] ^(differential) ^IJl^M #**l*>(Tr)4 *>7j- 
*l?>(Tf)°l <^tr *R>* -fr*H*l^r «^g- 71*71 2^ 

<99> *U^r 0 lJi ^ *Hl*H v , 7)l2^el-olw. v)tfsi\. z\)2z\*£ 

(902,903,904,905)* *§-*}<^ #^ ^^^1^. ^ls(DRVP)^ ^lM 

i HBl-ol a. a]^( DRV m)^ ^£]-o] a. tf^ ^ 7^ fo| aV^^l ^^o} €*>£t 
#<£(hv)£l ^sHl-E *^}jl £ 22}- ^ ^R>°> tiV^o] ji zl S^o] ^<H*V 

<100> ^T^M, #7l ^€ ^131^ ^^IJltt *1^3 ^-^ 

4 7>^ (EMI; Electro Magnetic Interference) ^1^1- *HW?1^, ^ 
^ £.^°-S. <**H^» ^ 

<101> 7l#A>^ Aj-7] H}^^ ^A] ofl6|| rcj-51- ^^1^0.5. 71 #51 5^0. 

7>e)-^ 71^}^ x^-o^ AJ A] ^ 7> 7>^%>* ol^^- - 

<102> #7HH W>21- ^-Ol -S- ofl^^^s. - ol^ ^Ellt 

* °1^ ^Ji ^^71^1 afl e) ^ 7-I^ovo.^.^e^ ^sfl^o.^, on 
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^>i4^ ^ (one-chip) O-S-Ai ict^H #&f;}?\} *g 

*m ^ SEtb, ^(differential) ^Hfls. <y 
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^l^^* ^^Rr ^131^ ^P-S-Cdriver)^^ , 
* <^13]3 ^g-(drive) 

^1]1%H1 5d°H, ^^]^l^P>Cf Z}- ofl 
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3] 

*U*J-°fl Sl^^l, ^E^H^Lo])^ ^l^£L^o]^ ^O^A]J: ^ ofl^l^l 

^•71 oju)x] ^^.ofl ^-^^ c-flolE-] * ^*H€^ ^-f-^S-Sl ^ 

■§- i^tr 25}-'?] ^1^^ *^l(2-wire serial communication) 7]^^ °l-g-*> 
4] 

og^^ ^E^H^Lo^ ^l^^^o]^ ^ oB*)13! 

#7l o] u] ^ ^ 40}^- *fl<H #^ ^IJl-I- in^r^r ^IJi^i 

■Ik i^tb 3^91 ^z)^ ^^KS-wire serial communication) 7l^^ °]-%-f>\ 
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^ ^114%H1 91°]*], <^M^ ^sijjg.^ #Q ^Aj-Bfl-i. 

?A-8r, SLS. S.JE1 ^117} #<H-i: ^ ifl^ S.^ 7)^^°A 

^ w}o]c>|^(bias) ^HlKclisableMl^JI 53} ±n 

(OFF)Al^ °J\H}$\^ 7-J§-s\5L°) ^ ^ <*z\M^ 

I%=tf3r 6] 

*ll3^- IEtt ^114*oH1 &<>H, on^^l^ ^3)3. ^ -^^El]# ^SRr 
^ Hr 0 H^ ^oj-^- olvilol^-(enable)Al7)j7 ^ ^(ON)aI^ <2J} 

7] 

*f|i1H 5a°H, ^lE-lsl]^^^^ ^l^sfoi^ ^o^aij: ^ ofl^^i 

^o) Aj-Bfl^^ C-ll O] B\ JUSr^, ^Al-g^^^tLEi 3h£S)fe #^A]^o)l S^sM 
?H CiHEi Al^^^El ^-jLtb t-HolE^Al^ ^Al*Kr ^-t- S.^ <*} 

[^^J- 8] 

5a°H, tl^H^f 0 ^ JE.SH *H ^HAlJr ^ ^*fliffl 

^ ^j-Efl^^- HL^-^r, ^lE^lol^xflo] eflx]^ (register) 4J 
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^SH #7] 2^1 ^El* el=/el-^lS(read/write)^-AS.^| ^JSL o]^^^. 
91 

*1U%M1 ^lEl^ol^oflA-l ^JEL^o]^ *)HAlJr W ofl^^] 

10] 

^11%H1 SM^i, Jl^oj- 

^ ^ Ajofl A>-g-£)^ #^(dc_d 

k)# M*flfe- #^ 

^ ^^A] ^^S-t(R-S Latch 
# it^}^ ^^1^12, ^5}^. 

11] 
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^ ^^1 ^-^<y-(div_hv)^r ^#*Rr ^^^2-1"^-, 

ofl^l ^r^l 0 J-(div_hv)-a: #S alHsH, -g-^CdivJiv)^ #7l 

Wren* *Hfe ^fl^JKow)* #7l *fl^S.^l ^<sHr 

12] 

Sj*H3!S ^sjs^^i ^^>^>-i-<Hl 711 4°Hi ^ 7l^^^* 

°H*1 a]Jt ^e)7l^Bl <^1^£] ^-l;3Kdrive voltageHl sfl^ 

^SZL #<£* iflol ^<a-tilJ5ial-s. ^-l- ^^SKVref)* 

* S^Kr ^2)5.. 
[^T 1 * 13] 

*fll*<Hl 91°]*), ^-^IJ: 

*»*I1€^» ^« ^l^^l S)-^ ^715. ^ #^(fd)* ^^lfe 
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^(differential) ^Bfl<2} ^^oj- *l~§^jr (fdrv)# ^^a] 7^ x^<y- ^>^J: 

^h^lJUfdrv)^ #<3- ^(Amplitude)* &7}X\%°.g.^, ^ 
(differential) ^eflS € ^-S-^IJl*?] 1-5^ ^.^l*- a]Jl(DRVP) 

<4 ofom^ c^.oi j:( DR vm)# zL^<y- ^^is ^^2.1- 

-§: 3L#SHr <2j*llte ^2)5. 
14] 

7l^/«>oH^ ^§^03: ^-¥-, ^H^r-* ^(chip) 

[3^* 15] 

°i-s-<8 tinsel ^^s-^Ei ^-§^ 

A 0 > 7 1 ^BlEl S.l-oll^ ^OV £^ Al oj) A>-g-£]^ # #^(dc_d 

k)# ^*fl^- ^^S-l^f, 
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«r* ^i^^r *fl^2-l:(R-S Latch 2-^)4, 

#7l fi^E^ JE-t-olH -H*l<y-(hv)# ^ al^rS. €r^H #7l JI^ 

°1H -g-^CdivJiv)* al^H, -g-^CdivJivH ^7] ^ 7]^ 

Wref)* ^«^r *H*r »l^^(ow)» #7] ^1^2-1:^ *ll^Kr 

16] 

(discontinuous current mode) ^^l^l DC-DC ^tH^^h 

#7l ^#c+^^-^fE-| ^^Kgr ^S^ff ^I^I^(OVC)^ #7) ^ 

#^^^S-lro11^ i^sl ^i^^^- #^-1: fe^§-(AND logic)??} 0 } ^7} ^1 

i 
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l^T 1 * 17] 

*I)163M 5a°H, 3##£r, 

^-71 -g-^ 1/N (N^r ^^)^r 7>^1 *fl2H31*l^| 

^7) DC-DC vflofl ol^r 91^(1)^ *HlH3M^Hl « ^ 

^-§- ^cfl^l-fKlmax)* ^l^fl^^, ^"71 ^^(Imax)* #7] ^ M-fe 

DC-DC ^^^1 9X^ ^Um^^l^B^ ^ a] oil ^^(Vl)*]-, 
^7) ^fRHH ^^#(Iref)7> Jl» nflo} ^ 2 H^^l^E^ ^^<y- 

(V2)# ^S. *}mL*1<^, ^7} VI ^7} V2 ^^cf # ^S^iff- # 

18] 

*lHSKr ^KE^l-fr ^# ^l^^l^(dc_cnt)l- ^HlcrH ^^1^1^^ ^t)l^^.c4 ^ 
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19] 

^117%H1 *K£#fr- 3# ^^1^71^ d^sq >iH^ls:» ^7) 

2] *fll H^^l^Bl7> ^€ nfl^> WIS* ^*3*Rr ^S^. 
20] 

*)U5iHl $a°H, ^-71 sj-S-tr 
21] 

22] 

^(differential) *r-§^]3L(fdrv)# ^^l^lfe *r^5: 
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#7] #7i 5i&<S -n^^(hv) sills. 

^^lSl(fdrv)^ ^(Amplitude)* ^7>a] % o_^^ , 

(differential) ^nfls. s} ^^l^. ^s-Aijroi fe^ =e}ol a]Jl(dRVP) 

I^Jt 1 * 23] 

*fl22%H] &<^1, M ^^2-^, ^7) 7^<y- ^S. 
MJt 1 * 24] 

*I|22%M1 SU^i, ^^151 ^l^£t»ll^ =^o]a. a] 

Jl(DRVP)^ Al^(DRVM) # ^1^1- °-^]^!^ ^ 

*l ^-^(differential signal)^ ^^S. ^l^l- ^-f-Sj-fe 
25] 

*fl22%Ml 5U°H, -H*!^ *|~f"S:£. 

7-1^ ^r^S ^2.^H 7^ov^ A]s(fdrv)5l &<&^r 
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^•71 ^efl^ ^«:7l^&| a. Als(DRVP)^- ^l^i 

^■71 f£li ^2}-o] ti A]J:(DRVP)^ pfojui^ =5l-ol Ji(DRVM)^ ^-^a] 
^(Tr)4 ^Al^(Tf)ol a]Jt ^l^sf ^^ol 7)^7)^ f>}^ 7)^ 

^8: i^fe ^^S. ^s]^.. 
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la] 



100 
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4] 



C\J 
CvJ- 





rdc.clK 




3UCM 

oDLHO 
PcJp< 


dc_clk w 


















n- 


30 
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15L 5] 



nnnnnnnn 2/6 duty 



3/6 duty 



1^4/6 duty 



U U U U U U U U L 5/6 *"» 
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61 
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[£ 8] 



dc_clk(802) 



ovv(804) 
rdc_clk(806) 



ovc(808) 



dvr_clk(810) 



i 



i 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
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IS. 9] 
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